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IN THE CLAIMS : 

1. (Cancelled) 

2 . (Currently Amended) The valve of claim 15 wherein the 
first, second, third and fourth shut-off surfaces are radially 
symmetrical to an actuation axis of the actuator for translating 
the sealing element. 

3. (Previously Amended) The valve of claim 2 wherein the 
actuator includes a tappet valve connected to the sealing element. 

4. (Cancelled) 

5. (Currently Amended) The valve of claim 3 wherein croao 
occtiono of the first and second shut-off surfaces are connected to 
each other and arranged so each cross-section of the first and 
second surfaces as connected together in planes extending in the 
direction of longitudinal movement of the actuator — aHd — ourf ace 
parto of the ocaling clement which mate with the ohut off ourfacco 
efid — — oppooitc — tfee — inlet — f orm f orms an essentially continuous 
arcuate line. 

6. (Currently Amended) The valve of claim 4 rl5 wherein the 
first and second outlets and sealing element are arranged so that 
when one of the outlcto the first outlet is shut off, the ocaling 
clement — with — itefirst shut -off surface aooociatcd — with — i-fee 

rcapcctivc outlet rests on oppooing the third shut -off 

ourf aceo sur face e# — a — valve — ocat — — tiie — valve — body — to form an 
annular seal ooaling ourf ace . 
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7. (Currently Amended) The valve of claim 15 wherein the 
oppooing first shut-off ourfacGO for m surface forms an angle with 
the actuation axis at the annular sealing surface that is greater 
than or equal to 15°. 

8. (Currently Amended) The valve of claim 7 wherein the 
angle is at least 30fi^. 

9. (Currently Amended) The valve of claim 15 wherein the 
oppooinq third and fourth shut-off surfaces of the valve body are 
formed of material that is softer and more elastic than the first 
and second shut -off surfaces of the ocaling Qlomcnt . 

10. (Currently Amended) The valve of claim 9 wherein the 
vqIvo ocat material of the third and fourth surfaces is TEFLON. 

11. (Currently Amended) The valve of claim 15 wherein the 
oppooing — third shut-off ourf acQO — havo surface has a step - shaped 

proi ect ion or a nose -shaped projection at one of the locations 

where the first and third surfaces intersect to form an annular 
seal at the annular ocQling ourf ace . 

12 . (Cancelled) 

13 . (Cancelled) 

14. (Currently Amended) The valve of claim 15 wherein the 
outlets arc on both oidoo of the inlet and oppose each other. 

15. (Currently Amended) A valve for liquid separation— 
copQcially — §eae — analytical — or preparative — liquid — chromatography, 
comprising a valve body having an inlet and at least -few efirst and 
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second outlets on opposite sides of the inlet , a sealing element 
Gouplcd with for closing, at different times, flow from the inlet 
and outloto to the first outlet and from the inlet to the second 
outlet , the sealing element including first and second shut-off 
surfaces for altcrnQtclv respectively shutting off the first and 
second outlets, ^tbe both of the first and second shut-off surfaces 
including an arcuate segment, the first and second shut-off 
surfaces rcapoctivQly aooociatGd with the outlcto being arranged to 
face away from each other-r and being at a free end of an actuator, 
the oppooing valve body having third and fourth shut -off surfaces ei- 
tfee — valve — bed yrespectively associated with the first and second 
outlets, the third and fourth shut-off surfaces respectively being 
engaged by the first and second sealing surfaces when the first and 
second sealing surfaces respectively close the first and second 
outlets at different times, portions of the third and fourth shut- 
off surfaces respectively in closest proximity to the first and 
second outlets narrowing conically or as a funnel toward the 
outlct first and second outlets that — oppooco the — free end of — fefee 
actuator , an outlet area being arranged between the oppoaing third 
shut -off ourf acGO Surf ace and aft the first outlet channel , the outlet 
channcl area having a conically narrowing opening surface. 

16. (Currently Amended) A valve for liquid separation— 
copecially — fe*^ — analytical — or preparative — liquid — chromatography , 
comprising a valve body having an inlet and at least -few efirst and 
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second outlets, a sealing element coupled — with for closing, at 
different times, flow from the inlet and outlcto to the first outlet 
and from the inlet to the second outlet , the sealing element 
including first and second shut-off surfaces for alternately 
respectively shutting off the first and second outlets, tfeeboth_jof 
the first and second shut -off surfaces including an arcuate 
segment, the first and second shut-off surfaces — rcapcctivoly 
aaoociatcd with the outlcto being arranged to face away from each 
other— the valve body having third and fourth shut -off surfaces 
respectively associated with the first and second outlets, the 
third and fourth shut-off surfaces respectively being engaged by 
the first and second sealing surfaces when the first and second 
sealing surfaces respectively close the first and second outlets at 
different times, the first and third sealing surfaces being wherein 
^t-he — outlotD — aftd — acaling — element — arranged so that when a the 
first — fctie — outloto outlet is shut off, the ocaling — clomcnt 
Qooignod to ooal — fehe — firot outlot first surface rests on oppooing 
ohut off — aurf acco — — a — valve — ocat — — fe4=ie — valve — body the third 
surface to form an annular ooalinQ ourfacc seal . the oppooing ohut 
off ourf acco third surface having a step -shaped projection or nose- 
shaped projection at the annular seal ooaling ourf acco . 

17. (Currently , Amended) A valve for selectively supplying 
fluid from an inlet port to an outlet port comprising a sealing 
element, a passage selectively opened and shut between the inlet 
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and outlet ports by the sealing element, the passage and the 
sealing element being arranged so there is relative longitudinal 
back and forth movement between them in first and second opposite 
directions along a longitudinal axis such that when the sealing 
element is at (a) a first position relative to the passage along 
the axis the sealing element is disengaged from the passage 
interior surface to provide a fluid flow path between the inlet and 
outlet ports, and (b) a second position relative to the passage 
along the axis the sealing element engages a portion of the passage 
interior surface to form a seal between the inlet and outlet ports, 
the sealing element including a tapered peripheral surface 
extending generally in the direction of the axis, portions of the 
peripheral surface being sized and arranged for selectively 
engaging portions of the passage interior surface to form the seal, 
the tapered sealing surface having cross sections of progressively 
larger perimeters along the axis such that the cross-section of the 
sealing element sealing surface closest to the outlet port has the 
smallest perimeter that is closer to the longitudinal axis than any 
other cross-section of the sealing element sealing surface, the 
passage interior surface including a tapered surface having cross 
sections of progressively larger perimeters along the axis such 
that the cross-section of the passage interior surface closest to 
the outlet port has the smallest perimeter that is closer to the 
longitudinal axis than any other cross-section of the passage 
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interior surface, the passage interior surface including first and 
second segments that are displaced from each other along the axis 
so that the first segment is closer to the outlet port than the 
second segment and the second segment is closer to the inlet port 
than the first segment, the perimeters of all cross sections of the 
second segment being greater than the perimeters of all cross 
sections of the first segment so all of the passage interior 
surfaces of the first segment are closer to the axis than all the 
passage interior surfaces of the second segment, the passage 
interior surface including a lip between adjacent portions of the 
first and second segments, the length of the lip in a direction at 
right angles to the axis being substantially less than (a) the 
distance between the axis and the perimeter of the cross-section of 
the first segment farthest from the outlet port and (b) the 
distance between the axis and the perimeter of the cross-section of 
the second segment closest to the outlet port, the tapered 
peripheral surface and the passage interior surface being sized, 
positioned and arranged so that (a) during initial movement of the 
sealing element from the first position toward the second position 
a flow path is provided between the inlet and outlet ports between 
the tapered peripheral surface of the sealing element and the 
passage interior surface including the first and second occond 
segments, and (b) as the sealing element continues to move toward 
the outlet port the tapered sealing surface of the sealing element 
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engages the lip to form a seal and prevent fluid flow between the 
inlet and outlet ports, the spacings between the tapered sealing 
surface and the passage interior surfaces of the first and second 
segments while the flow path is provided during the initial 
movement of the sealing element being substantially less than (a) 
the distance between the axis and the perimeter of the cross- 
section of the first segment farthest from the outlet port, and (b) 
the distance between the axis and the perimeter of the cross- 
section of the second segment closest to the outlet port. 

18. (Previously Added) The valve of claim 17 wherein the 
sealing element peripheral surface is arcuate and the passage 
interior surfaces of the first and second segments are frusto- 
conical . 

19. (Previously Added) The valve of claim 18 wherein the 
sealing element peripheral surface is a segment of a sphere and 
cross sections of the passage interior surfaces in planes at right 
angles to the axis are circular. 

20. (Currently Amended) The valve of claim 19 wherein the 
lip is arranged to deform slightly in response to the sealing 
element continuing to move from the initial sealed state between 
the lip and the peripheral surface along the axis toward the outlet 
port to provide an annular acaling ourfacc seal having a length in 
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the direction of the axis that increases from the length of the 
annular ocaling ourfacQ seal when initial contact occurs between the 
sealing element peripheral surface and the lip. 

21. (Currently Amended) The valve of claim 17 wherein the 
lip is arranged to deform slightly in response to the sealing 
element continuing to move from the initial sealed state between 
the lip and the peripheral surface along the axis toward the outlet 
port to provide an annular Gcaling ourf acc seal having a length in 
the direction of the axis that increases from the length of the 
annular ooalinQ ourfacG seal when initial contact occurs between the 
sealing element peripheral surface and the lip. 

22. (Currently Amended) The valve of claim 17, wherein the 
valve is arranged for selectively supplying fluid from the inlet 
port to a second outlet port via a second passage between the inlet 
port and second outlet port, the sealing element peripheral surface 
and the interior surface of the second passage being arranged so 
that a fluid flow path is provided between the inlet port and the 
second outlet port while the sealing element is at the f irot second 
position and a seal is provided between the inlet port and the 
second outlet port while the sealing element is at the second 
position; the sealing element, the interior surface of the second 
passage and the interior surface of the second segment being 
arranged to provide a flow path between the inlet port and a 
surface of the sealing element for supplying fluid from the inlet 
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port to the surface of the sealing element to provide a fluid 
pressure for urging the sealing element against the lip while the 
sealing element is at the second position. 

23. (Previously Added) The valve of claim 22 wherein the 
second passage is coaxial with the axis and the inlet port is 
between the second segment and the second outlet port, and further 
including an actuator for translating the sealing element between 
the first and second positions, the actuator including a shaft 
extending in the second passage along the axis, one end of the 
shaft being connected to the sealing element. 

24. (Previously Added) The valve of claim 23 wherein the 
actuator shaft has circular cross sections at right angles to the 
axis so that the second passage has annular cross sections. 

25. (Previously Added) The valve of claim 22 wherein the 
second passage includes a section with a continuous taper between 
the inlet port and the second outlet port, the taper of the second 
passage being such that the perimeter of the cross-section of the 
tapered section closest to the inlet port is greater than the 
perimeter of all other cross-sections of the tapered section and 
the perimeter of the cross-section of the tapered section closest 
to the second outlet port is smaller than the perimeter of all 
other cross-sections of the tapered section, and the portion of the 
sealing element peripheral surface for forming a seal between the 
sealing element and the second outlet port is tapered such that 
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when the sealing element seals the second outlet port cross 
sections of the sealing element peripheral surface closest to the 
inlet port have greater perimeters than cross sections of the 
sealing element peripheral surface closest to the second outlet 
port . 

26. (Previously Added) The valve of claim 25 wherein the 
continuous taper of the second passage has a f rusto-conical shape 
and the portion of the sealing element sealing surface for forming 
the seal between the sealing element and the second outlet port has 
an arcuate shape. 

27. (Previously Added) The valve of claim 26 wherein the 
continuous taper of the second passage has circular cross sections 
at right angles to the axis and the portion of the sealing element 
peripheral surface for forming a seal between the sealing element 
and the second outlet port is a sector of a sphere. 

28. (Previously Added) The valve of claim 22 wherein the 
sealing element and the passages are arranged so that as the 
sealing element translates between the first and second positions 
fluid flow paths are provided between the inlet port and both 
outlet ports. 

29. (Currently Amended) A valve for selectively supplying 
fluid from an inlet port to an outlet port comprising a sealing 
element, a passage selectively opened and shut between the inlet 
and outlet ports by the sealing element, the passage and the 
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sealing element being arranged so there is relative longitudinal 
back and forth movement between them in first and second opposite 
directions along a longitudinal axis such that when the sealing 
element is at (a) a first position relative to the passage along 
the axis the sealing element is disengaged from the passage 
intelrior surface to provide a fluid flow path between the inlet and 
outlet ports, and (b) a second position relative to the passage 
along the axis the sealing element engages a portion of the passage 
interior surface to form a seal between the inlet and outlet ports, 
the sealing element including a tapered peripheral surface 
extending generally in the direction of the axis, portions of the 
peripheral surface being sized and arranged for selectively 
engaging portions of the passage interior surface to form the seal, 
the tapered peripheral surface having cross sections of 
progressively larger perimeters along the axis such that the cross- 
section of the sealing element sealing surface closest to the 
outlet port has the smallest perimeter that is closer to the 
longitudinal axis than any other cross-section of the sealing 
element sealing surface, the passage interior surface including a 
tapered surface having cross sections of progressively larger 
perimeters along the axis such that the cross- section of the 
passage interior surface closest to the outlet port has the 
smallest perimeter that is closer to the longitudinal axis than any 
other cross-section of the passage interior surface, the passage 
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interior surface including a lip, the tapered peripheral surface 
and the passage interior surface being sized, positioned and 
arranged so that (a) during initial movement of the sealing element 
from the first position toward the second position a flow path is 
provided between the inlet and outlet ports between the tapered 
peripheral surface of the sealing element and the passage interior 
surface, the lip being arranged to deform slightly in response to 
the sealing element continuing to move toward the outlet port from 
the initial sealed state between the lip and the peripheral surface 
along the axis to provide an annular ocaling aurf acc seal having a 
length in the direction of the axis that increases from the length 
of the annular acaling — ourf aco seal when initial contact occurs 
between the sealing element peripheral surface and the lip. 

30. (Previously Added) The valve of claim 29 wherein the 
sealing element peripheral surface is arcuate and the passage 
interior surfaces of the first and second segments are frusto- 
conical . 

31. (Previously Added) The valve of claim 30 wherein the 
sealing element peripheral surface is a segment of a sphere and 
cross sections of the passage interior surfaces in planes at right 
angles to the axis are circular. 

32. (Currently Amended) The valve of claim 30, wherein the 
valve is arranged for selectively supplying fluid from the inlet 
port to a second outlet port via a second passage between the inlet 
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port and second outlet port, the sealing element peripheral surface 
and the interior surface of the second passage being arranged so 
that a fluid flow path is provided between the inlet port and the 
second outlet port while the sealing element is at the f irot second 
position and a seal is provided between the inlet port and the 
second outlet port while the sealing element is at the aQcond f irst 
position; the sealing element, the interior surface of the second 
passage and the interior surface of the second segment being 
arranged to provide a flow path between the inlet port and a 
surface of the sealing element for supplying fluid from the inlet 
port to the surface of the sealing element to provide a fluid 
pressure for urging the sealing element against the lip while the 
sealing element is at the f irot second position. 

33. (Previously Added) The valve of claim 32 wherein the 
second passage is coaxial with the axis and the inlet port is 
between the second segment and the second outlet port, and further 
including an actuator for translating the sealing element between 
the first and second positions, the actuator including a shaft 
extending in the second passage along the axis, one end of the 
shaft being connected to the sealing element. 

34. (Previously Added) The valve of claim 33 wherein the 
actuator shaft has circular cross sections at right angles to the 
axis so that the second passage has annular cross sections. 
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35. (Previously Added) The valve of claim 32 wherein the 
second passage includes a section with a continuous taper between 
the inlet port and the second outlet port, the taper of the second 
passage being such that the perimeter of the cross-section of the 
tapered section closest to the inlet port is greater than the 
perimeter of all other cross-sections of the tapered section and 
the perimeter of the cross-section of the tapered section closest 
to the second outlet port is smaller than the perimeter of all 
other cross-sections of the tapered section, and the portion of the 
sealing element peripheral surface for forming a seal between the 
sealing element and the second outlet port is tapered such that 
when the sealing element seals the second outlet port cross 
sections of the sealing element peripheral surface closest to the 
inlet port have greater perimeters than cross sections of the 
sealing element peripheral surface closest to the second outlet 
port . 

36. (Previously Added) The valve of claim 35 wherein the 
continuous taper of the second passage has a f rusto-conical shape 
and the portion of the sealing element sealing surface for forming 
the seal between the sealing element and the second outlet port has 
an arcuate shape . 

37. (Previously Added) The valve of claim 36 wherein the 
continuous taper of the second passage has circular cross sections 
at right angles to the axis and the portion of the sealing element 
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peripheral surface for forming a seal between the sealing element 
and the second outlet port is a sector of a sphere. 

38. (Previously Added) The valve of claim 32 wherein the 
sealing element and the passages are arranged so that as the 
sealing element translates between the first and second positions 
fluid flow paths are provided between the inlet port and both 
outlet ports, 

39. (Currently Amended) The valve of claim 16 wherein the 
first, second, third and fourth shut-off surfaces are radially 
symmetrical to an actuation axis of the actuator for translating 
the sealing element. 

40. (Previously Added) The valve of claim 39 wherein the 
actuator includes a tappet valve connected to the sealing element. 

41. (Currently Amended) The valve of claim 40 wherein crooa 
OGCtiona of the first and second shut-off surfaces are connected to 
each other and arranged so each cross-section of the first and 
second surfaces as connected together in planes extending in the 
direction of longitudinal movement of the actuator and — ourf ace 
parto of the ocaling clement which mate with the ahut off ourfacco 
aftd — a^^e — oppooitc — fete — inlet — f orm f orms an essentially continuous 
arcuate line. 

42. (Currently Amended) The valve of claim 41 wherein the 
oppooing third shut -off ourfacGO for m surface forms an angle with the 
actuation axis that is greater than or equal to 15°. 
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43 . (Currently Amended) The valve of claim 16 wherein the 
oppooinq third shut -of f ourfacco for m surface forms an angle with the 
actuation axis at ^tfeean annular ooaling — aurfacc seal at the 
intersection of the first and third surfaces when the first outlet 
is closed that is greater than or equal to 15°. 

44 . (Currently Amended) The valve of claim 43 wherein the 
oppooinq third and fourth shut -off surfaces e€ — the — valve — ooat 
inc ludo g inc lude material that is softer and more elastic than the 
first and second shut -off surfaces of the ocaling olcmcnto . 

45. (Currently Amended) The valve of claim 16 wherein the 
oppooinq third and fourth shut-off surfaces — fefee — valve — ooat 
includGO include material that is softer and more elastic than the 
first and second shut-off surfaces of the ooaling Glcmcnto . 

46. (Currently Amended) The valve of claim 45 wherein the 
oppooinq third shut-off ourfacco — havc surface has a step -shaped 
proi ection or nose-shaped projection at t^iean annular seal between 
the first and third surfaces when the first outlet is closed ocalinq 
ourf acG . 

47. (Currently Amended) The valve of claim -t615 wherein the 
oppooinq third shut-off ourf acoo — havc surface has a step- shaped 
projection or nose-shaped projection at ^ttean annular seal between 
the first and third surfaces when the first outlet is closed ocalinq 
ourf acG . 
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48. (Currently Amended) The valve of claim 16 wherein the 
first and second outlets are on both opposite sides of the inlet and 
oppose each other. 
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